This article examines the effects of changing place leadership when developing knowledge intensive industries in a peripheral city region. This study examined the video games and life sciences industries in Liverpool City Region. Both have an established presence in the city region and are key to the city regions knowledge economy strategy. Few studies have examined why different types of regions experience diverse path-dependent development. the transition between leaders in regional development so that best practices and soft infrastructures are inherited, maintained or improved. Additionally, policy makers should also plan for the long-term engagement required when developing high technology sectors such as life sciences in peripheral city regions, where pathways to market carry uncertainty and demand for a highly qualified labour market is increased. The evidence is derived from 58 primary qualitative interviews with firms' own-managers and supporting institutions at a local and national scale. Secondary data both qualitative and quantitative has also been used to supplement the analysis and inform the broader context. 
Introduction
Leadership of place cannot be ignored in the context of economic development (Gibney, 2010; Collinge and Gibney, 2010) . Leadership of place is one of the key factors explaining how some places show a particular tendency over time to adapt to new situations and exploit emerging opportunities (Sotarauta et al, 2012) . There are places that lack such leadership meaning they fall behind and into a state of decline over a longer period. There are many cases of successful place leadership, where we see a transformation of localities and renewed growth pathways emerge in new path creation and adaption processes (OECD, 2015) . Across Europe and particularly in the UK, there has been a noticeable change in the governance, policy and formal leadership of city regions. Under an age of austerity, city regions have to cope with increasing demands from business and citizens, leading them to rethink their approach to resilient economic development. Equally, the changes that are occurring are difficult to adjust too and can be the cause of decline or stalling in city regional development.
Leadership is viewed as a multi-agency and multilevel activity within our regions, contrary to traditional notions of 'one man' war stories of positive leadership and change for the better (Liddle, 2016) . Equally place leadership is shaped by the institutions and contexts in which it operates . This paper will consider the effects of changing leadership of place when developing knowledge intensive industries. The research sheds light on the changing multi-agency leadership that geared Liverpool towards economic development in the life sciences and video games industry. Leadership as a concept is bulging with research and debate, which in turn has made the concept somewhat contested and fuzzy (Bryman, 2004) . Many articles on place leadership reference long-term network relationships, but few document what happens in the event of sudden change. We do not find many critical stories of leadership between two cases in the same place with opposing outcomes to leadership. The story is usually told after the event rather than throughout. History is usually lost in these account leaving them void of much of the historical contexuality, path dependencies and contingent linkages (Bathelt and Glückler, 2011) . This research unpacks a case that is still in the making with some immediate lessons can be learned and observed for other regions.
This article thus asks the research question what effect has changes in place leadership had in Liverpool City Region's (LCR) development of two high technology sectors (life science and video games). The paper examines the case within LCR, an old industrial region that shifted its economic development path in 1980 from almost managed decline towards new digital/creativity-and science-based industries. Drawing on primary qualitative data the article concludes that leaders in LCR need to appreciate the varying effects of changing leadership on hard and soft infrastructure development, especially after embarking on capital-intensive industrial support. For non-capital intensive and mobile industries, such as the video games sector, private initiatives and leadership should be recognised as soon as possible and supported. Generally, place leaders need to consider carefully their choices when embarking on industrial renewal of city regions to ensure long-term sustainable economic development.
Leadership and Regional Development
City Regions are places where a variety of leadership forms and styles manifest themselves.
Regional economic development is a multiagency and multidimensional phenomenon, requiring an understand of multiple factors and complex processes (Stimson et al, 2009 ).
Equally, economic development, based on key industry growth, can no longer rely solely on traditional production factors such as land, labour and capital (Anderton, 2016) . As a unit of analysis, the city region can host many expressions of leadership such as political, executive, community and business. Beer and Clower (2014) argue that 'place leadership' is important for economic development. Unlike much of the literature that exists around leadership, cities do not change easily and can take long periods to transform for the better. Equally, understanding the impacts of leadership on places maybe the missing link as to why some places growth and sustain economic development and why other places may try but falter along the way (Rodríguez-Pose, 2013) . Leadership within cities is complex and sometimes hard to pin down precisely (Liddle, 2015) . There are formal, hidden and emerging leadership expressions acting across multiple scales. Recent literature has called for clarity in place leadership, making it clear what aspect of leadership is being examined . This is not to privilege one over the other as we do find alternate distinct expressions of leadership in the same setting. argues that rather looking for one particular leader, we have to examine the broader contexts in which we see actions being played out. Karlsen and Larra (2012) argue that place leadership is less about one individual, but more of a collective process of relationships and networks embedded in path dependency. There is a need to shed light on human agency within regional development and understand the contexts in which leadership is operating (Bristow et al, 2013) . This strengthens the arguments that leadership of place is the missing link in understanding regional development.
There is much more emphasis on the long-term relationship that develop in relation to place leadership, enriching them with context, path dependency and contingency (Bathelt and Glückler, 2011) . The nature of these relationships is unknown in many cases due to their sensitive nature. Hence, when considering industrial developments supported and funded by public place leaders, it is important that hard infrastructures are able to create spaces whereby soft infrastructures such as networks can emerge and be built upon (Anderton, 2016) .
Regional development cannot simply rely on good leaders it also requires a focus on how resilient those leaders are and how resilient the regions are to internal and external shocks and changes. Few studies have examined why different types of regions experience diverse development (Isaksen, 2015) . If leadership is a missing link and impacts upon economic development of places and in turn industries located in the place, then leaders need to consider industry specific factors in development strategies. This is of high importance when considering support for knowledge-based sectors within an economic development framework and strategy for long-term sustainable growth. City region leaders must consider the wider innovation ecosystems in which they and the industry operate, recognising the contingent extra-local factors. In doing so leaders must link people, ideas, resources, networks and other elements to achieve development (Liddle, 2016) . This in turn links to the relational approach to economic development. Understanding the contextulaity of place, the path dependency, and contingency factors from outside a locality that can affect the economic development of place. Neffke et al (2011:261) argues new trajectories of regional growth 'do not start from scratch but are strongly rooted in the historical economic structure of a region'. As noted above, the uncertainly in the global economy from a financial and political standpoint means leaders cannot ignore building resilience when embarking on new and existing growth strategies. Foster (2007:14) defines "regional resilience as the ability of a region to anticipate, prepare for, respond to, and recover from a disturbance". Simmie and Martin (2010) note that regions change and evolve to cope with shock and crisis. This is conceptualised as a large ecosystem with many different parts responding in different ways.
Regional leaders must consider their industrial, technological, labour market and institutional abilities within the framework of economic development so that the industries that make up the region's economy can be sustainable and not become short-term expensive projects. Huang and Xu (1999) and Cooke et al (2000) assert that government institutions do make a difference for regional development, typically yielding greater innovative and knowledge returns. The idea of institutions playing a key role in regional development is not new. Amin and Thrift (1994) conceptualised the idea of institutional thickness which can support local and regional development. The case of the Motor Sports Valley in the UK is an example of how overly thick regions can create institutional lock in leading to slow change and in turn limited resilience to internal and external shocks (Henry and Pinch, 2001 ). More recently Rodríguez-Pose and Di Cataldo (2015) have argued that strong institutions yield greater innovative returns in regions when considering knowledge related activities. A key issue in leadership is how we support the development of networks or soft infrastructures in industries situated within the city region. Linking together hard infrastructures with the soft infrastructures requires institutions with effective leaders to be able to broker relationships that connect multiple actors (Liddle, 2016) . We can have multiple occupants in a city yet without a vision that understands the importance of developing soft infrastructures alongside the hard ones, the resilience of the ecosystem can be at risk.
Cities are not passive receivers of new global trends and need leaders to help them to take actions that make them fit within regional, national and global flows of capital and knowledge (Winden, 2008; Gibney, 2012) . Pike et al (2006) sum up well by arguing local leaders must consider 'what kind of local and regional development, why and for whom?' Especially when considering knowledge intensive industries we must also consider how and why it emerges in particular places, how it is developed and what the broader impacts and influences are and can be. This paper will turn to the method and case used to explore the development of two knowledge economy industries within a peripheral city region, whilst considering the changes in leadership during the period 2005 -2015.
Method and Case
This paper examines the case study of the Liverpool City Region in the North West of England (see figure 1 ). In 2014, LCR had an economy of 1.5 million people, 38,000 VAT registered businesses worth £25.3 billion to the UK economy and has been one of the fastest growing UK regions outside of London (LCRLEP, 2014) . Since the early 1990s, public money has been invested to developing new and existing industries in the city-region and bringing the city out of a state of economic and social decline (Southern, 2014) . Recently, local economic development institutions formulated a knowledge economy strategy identifying the life science and digital/creative (more specifically video games) industries as two of four key sectors for development (LCR.co.uk, 2011) . These two industries have been selected due to their high profile within the city region and high capital expenditure in comparison to the other knowledge intensive industries. In Liverpool the health and life sciences sector employs over 6000 people and is estimated to deliver products and services worth in excess of £1.7 billion per annum and contributes over £300 million in GVA (LCRLEPa, 2016) . Equally, the digital/creative sector boasts an employment of almost 19,000 with a GVA of £878m (LCRLEP, 2016) . Both industries have a history within Liverpool City Region, the life sciences being considerably longer and evolving from the chemical industry. There has been a video game industry in Liverpool since 1980, around the time the industry began to grow in popularity and technological capability (Anderton, 2014) . Karlsen and Larra (2012) argue that place leadership is less about one individual, but more of a collective process developed over long periods. If long periods are needed to lead development and establish institutions with strong relationships between public and private actors, then we have to also consider what happens when change is triggered by contingent actors such as national government. This change in leadership affects networks of relationships with some falling apart or prospering in new spaces. These relationships will change, reform and adapt in various ways. These can be bottom up or top down changes. LCR has gained attention and changed through a number of prestige development and regeneration initiatives (Southern, 2014; Campbell, 2011) . It is a city region that has seen enormous change in its most recent history (Southern, 2013) . However, the path towards a knowledge economy has not been so straightforward for LCR. Liverpool's difficulties are predicated on path dependent issues embedded in its turbulent history in the 20th century.
Leading from Managed Decline to Liverpool City Region
The trajectory of the current knowledge economy can be further understood through a reflection on the preceding events. Southern (2014) notes that Liverpool had a very different industrial structure to most northern cities in England. Before, and at the beginning of, the 20th century Liverpool was shaped by the shipping trade between the UK and rest of the British Empire (Lane, 1986) . In comparison, other northern cities where dominated by manufacturing activities. This would inevitably affect the way in which Liverpool reacted to industrial restructuring that was to come in the 1980's. However, in the post war era dominated by mass production and consumption, industrial policy took hold leading to a number of branch plant economies emerging in UK cities and regions throughout the 50's and 60's (Meegan, 2003) . These tended to be manufacturing activities such as automobile production, textile and food processing.
Yet, another pivotal turning point in Liverpool's history came in the 1970's through Britain's membership of the European Economic Community or now EU. This brought about two significant changes in the Liverpool economy: Firstly, it shifted the shipping trade from the Commonwealth Nations and North America to Europe, which was served by Southern and Eastern ports of England; Secondly, the new economic community coupled with globalisation made national boundaries more porous, allowing Multi-National Enterprise (MNE) activity to become increasingly mobile. This signalled the decline in competitiveness of the branch plant economy in Liverpool. This phenomena lead to the closure of many branch plants and other industries much earlier than in other northern cities (Southern, 2014) . By the 1980's Liverpool was hampered with escalating unemployment rates and population decline, catalysed by the erosion of the ports and branch plants. This also left supporting service based activities in decline, where other regions and cities where seeing modest growth in the service sector (Allen and Massey, 1988) .
The very infrastructure that kept Liverpool at the heart of the British Empire had almost collapsed by the end of the 1980's along with the post war industrial structures. Furthermore, enterprise in the city was increasingly squeezed out by larger corporations, furthering the decline of the city (Southern, 2014) . Large manufacturers that relied on the port also closed their operations. However, pharmaceutical manufacturing had evolved out of the chemicals industry and continued production in the region. The industry was not reliant on the ports and could readily draw from the unskilled or semi-skilled labour markets at this time. At the beginning of the 1980's video game production was in its infancy, not requiring the levels of skill and development needed today. However, both industries where underdeveloped in Liverpool and the city faced further fiscal crisis as the economy contracted further throughout the 1980's. Frost and North (2013) have argued that the then Labour council began to fight against the decline marking a starting point of renewal for the city. 
Overview of the Two Sectors

Life Sciences
There is a diverse range of firm activity in the LCR life science ecology (see Table 1 ). At the time of research, the 53 life science firms were active and present in LCR, giving a relatively small ecology compared to the South of England and USA. The majority of firms have registered locations in designated science or innovation park developments (see Figure 2 ). These R&D sites are largely the result of publicly financed hard infrastructure developments (Anderton, 2016) . Table 2 below along with their rationale for public support. (Adapted from Anderton, 2016) Together these assets and the firms have been mapped by LCRLEP (2015) The video game firms in Liverpool are situated predominantly in a third sector and local development agency led initiative named the Baltic Triangle. This is located close to the waterfront in the historical port area. It is a brownfield development of several warehouses. This is shown in figure 4 . Life science -specialist in biomanufacturing. Limited research and development.
During this period, the life sciences industry saw growth underpinned by public investment and grants, increasing the number of new firm start-ups and spinouts from universities.
Alongside the firms, institutional support was strong for the sector with the NWDA developing a bespoke organisation, Bionow, as an industry champion for the North West. However, the effect on both of the industries has been significantly different. Each has now embarked on opposing trajectories of development. New lead institutions lost many of the networked individuals and mechanism that formally occupied the NWDA and acted as brokers for firms to establish themselves and connect them into investment and knowledge flows from other scales, notable the EU. The new LEP has not inherited many of the networked structures that the RDA's had previously built and maintained. Personal contacts were lost and the new governance structure brought about new ways of engaging with industry. The LEP did inherited a plan and strategy from its predecessors to press ahead with the development of the city region's knowledge economy framework. Since 2012/13 the LEP has restructured the ways interacts with industry, setting up industry specific boards, which meet a varying periods in a year. Their mission states: (LCRLEP, 2016a) When government support has become more centralised and austere times have meant a reduction in regional development funds across the UK, the two sectors have entered different pathways. The life sciences have previously benefited from expensive hard investments from the public sector (Anderton, 2016) . This has boosted the regeneration of particular areas in the city region. However, the vision of regeneration through hard infrastructure development only fails to consider the development of soft infrastructures such as networking, human capital and business support. For example, it was noted on several occasions that firms did not know how to commercialise their intellectual property.
"One of the fabulously successful initiatives in the previous
Our Mission is to drive growth in the Liverpool
"This idea of spin outs or doing something with your IP was something that sat there
and you know people had it in documents but it was never, ever taken seriously. I think that was part of the problem." (Interview Consultancy Firm 3, 09/05/12)
The industry was lacking soft infrastructures, particularly business support and networking locally and extra-locally, that could culminate in a community of practice for the sector.
Juxtaposed to this is the video games industry has had limited direct public leadership in the growth and development of the sector. Post 2010 the sector saw the closure of the three multinational studios despite pubic leaders' efforts to engage with them to remain. The onset of mass redundancies lead to entrepreneurial activity and business leaders embarking on new firm start-up utilising their redundancy packages as start-up capital. Equally, leaders must understand their industry and the abilities within their locality. These networks are a response to the local firms needing to stick together to evolve the community of practice. Liverpool. ' (Interview Consultancy Firm 3, 09/05/12) This is attributed to their historical activities in LCR and how the wider industry is organised.
"So we basically formed [a company] immediately after
For example, life science manufacturing is classed as a different part of the business for the three MNE interviewed. Internally they have to pitch for work to the headquarters using quasi-market mechanisms. The evidence also revealed that R&D firms are struggling to attract new investment and the individuals with the specialist knowledge to relocate to the city.
However, several owner-managers highlighted Liverpool as a strategic place for their firms to locate. The reason behind this was the availability of funding from various levels of government. This funding came with conditions that firms establish or remain in LCR.
Respondents noted the city is now regarded as a 'place to do life sciences'. Hence, several firms registered themselves in LCR and used facilities on an ad-hoc basis, yet had permanent premises elsewhere creating an illusion of presence (Anderton, 2014 Firms where merely trading off the place-based perception and taking advantage of funding in LCR rather than contributing towards its development.
In the video games industry, many of the new owner managers have been able to take advantage of the existing soft infrastructures inherited from their former employer.
Additionally, comparing both industries to other studies, the critical mass of firms is not large enough to allow for a fully integrate ecosystem of local co-production. Firms in the early stages of development have limited scope for cross fertilisation or the resources to host events and establish large intra-firm projects. In the life sciences industry, the communities of practice that we expect to emerge are not developing at the same pace as in the video games sector since the withdrawal of the NWDA and numerous funding mechanism it brought to the city region (Cohendet et al, 2010) . The NWDA had industry specialists capable of bridging the gaps between the big pharmaceutical firms and the smaller dedicated research firms, again acting as a broker between ties. These brokers began disappearing with the abolition of the NWDA. Bionow still exists as a commercial regional membership service with no direct policy influence. Similar institutions were in place for the wider digital/creative communities in Liverpool, however, post 2010 the video games industry lost three major players as well as support from NWDA and various city region-based organisations partly or fully funded from the NWDA. Yet is has continued to develop through entrepreneurship and private leadership within the sector.
Institutions and Infrastructures for Economic Development
Institutions can play a key role in economic development. This research has highlighted that there are two competing perspective emerging from leadership shown in the development of the two industries. Henry and Pinch (2001) argue that as well as institutional thickness, institutional thinness can also be effective in particular places. Institutional thinness is contrasting to the four key components and process of institutional thickness. Table 6 combines both the institutional thickness and thinness concepts to the life science and video game industry (Henry and Pinch, 2001; Thrift, 1994, 1995) . Limited local co-ordination of production activity.
(Adapted from Amin and Thrift, 1994 , 1995 and Henry and Pinch, 2001 
Discussion and Implications
Significant EU and UK investment went into life science hard and soft infrastructures in LCR lead by the North West Development Agency (NWDA). These were targeted at increasing the R&D capacity of the ecosystem, which is otherwise dominated by pharmaceutical drug The analysis shows that despite the heavy investment in infrastructures lead by the NWDA, it is the firms that are now having to invest and lead themselves in the development of city region soft infrastructures, such as networking and knowledge exchange relating to on-going business issues, where they share a common experience. This has resulted in low levels of connectivity between firms on a product or project basis in LCR. However, firms are mobilising themselves across space to open up channels in which soft infrastructures can emerge as global pipelines to support the development of the ecology in the city region (Maskell et al, 2006) . Consultants are also playing a key role in bridging the soft infrastructure gaps in product and project knowledge by lending their experience and global pipelines to firms in LCR (Anderton, 2014; Sotarauta, 2015) .
The video games industry has not been as affected by the changes in leadership. They have benefited from organised private leadership that capitalised on the needs and abilities of the region in the wake of the multinational studios departures. It's lack of dependence on public leadership and subsequent funding has allowed the sector to grow form 12 firms to over 30 in a five year period. 
Conclusions
In conclusion, this paper has examined the impact of changes in place-based leadership on the development of two knowledge intensive industries, video games and life sciences, in Liverpool City Region. Two trajectories emerged for these industries. The video games industry was able to self-organise through business leadership building on their strong soft infrastructures and thin institutional base. The life sciences are more dependent on public/governmental leadership, which has brought the city and industry several large hard infrastructure investments, but limited soft infrastructure development. The removal of lead institutions need careful planning in peripheral regions so that the attributes of the brave, visionary individuals and innovative networks are inherited in the new institutions rather than lost (Sotarauta, 2005) . Peripheral city regions need clear narratives backed up with strong multi-agency leadership, recognising development agencies, firms and consultants in the region that are able to work across multiple scales bridging knowledge gaps in production.
For high technology sectors, development should specialise in fewer core competencies rather than breadth of activities to bring about a connection to a positive place image that yields an enhanced perception and barriers for products from competing areas.
Leaders should also be conscious of resilience when embarking on large-scale projects to develop capital-intensive industries. We have seen in the life sciences industry that leaders supporting the development of such industry were not considering the labour market development lag time despite having mechanisms to improve it such as the UTC. In creating a path renewal of this industry into R&D, leaders had trapped themselves in path extension with manufacturing still dominating the sector. Juxtaposed in less capital-intensive industries such as the video games, public leaders need to capitalise and support private leadership and initiatives so they are embedded in the education system, labour market and industrial base of the city region. Hence, there has to be a thorough assessment by city leaders of the type of industry they support based on what currently exists locally, along with an understanding of that particular industry ecosystem. Leaders need to be cautious when developing industrial policy that takes large public and/or private capital investments. Policy makers need to consider how they can develop and embed soft infrastructures that allow an industry to support and be involved with leading change within their particular locale.
